Preparation and characterisation of alendronate-loaded chitosan microparticles obtained through the spray drying technique.
Microparticles of chitosan (CHT) containing alendronate sodium (AL) were prepared in four drug:polymer ratios (1:1, 1:2, 1:4, 1:6) using the spray drying technique. The efficiency of the method was evaluated by determining production yield (about 70 %) and microencapsulation efficiency, which was almost 100 % in the case of all four of the formulations studied. Particles had a mean size of between 3.6 and 4.6 microm, and a near-spherical shape. The formulations with the highest content of AL (drug:polymer ratio 1:1 and 1:2) showed an asymmetrical distribution of particles, which were larger in size, and had a higher proportion of irregular particles than the other formulations. FT-IR analysis revealed an ionic interaction between AL and CHT. Differential scanning calorimetry and thermogravimetric analysis confirmed the microencapsulation of AL and the increased thermal stability of encapsulated AL. The dissolution profiles of AL from CHT microspheres, at pH values of 1.2 and 6.8, showed a delayed release of AL from microspheres, and the dissolution rate was dependent on the pH and the drug:polymer ratio. It can be concluded that spray drying is a suitable technique for preparing AL-loaded CHT microspheres, and that the drug:polymer ratio can be used to control the rate of AL release from microspheres.